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ABSTRACT 


The  ccrrosion-time  curve  of  the  ritanium-8%  man¬ 
ganese  alloy  follows  lastislly  a  power-function  lew;  a 
linear  law  is  followed  in  the  later  stages  of  corrosion. 
Corrosion  rates,  ignition  sensitivity,  end  sirvss  corrosion 
cracking  of  titanium  alloys  A55,  Ti  100A,  T:  ’lOA,  Ti  6 
A1-4V,  and  A  UOAT  were  studied.  Storage  tests  for 
thirty  days  at  30  °C  of  several  titanium  alloys  in  ther¬ 
mally  stable  fuming  nitric  acid  (13%  N02-2%  H20)  were 
completed. 


I.  INTRODUCTION 

Be-ohcrger  vCf.  Ref.  1)  reviewed  the  literature  on  the  cmmim  of  titanium  in  s^dia. 

but  there  wai  little  work  done  oc  the  corrosion  of  alloys  o!  tikniiu.  Most  or  *he  corrosion  v^n  *e- 
viewed  was  concerned  with  coamercisliy  pure  titanium.  K;efer  end  Harple  (Cf.  Rrf.  2)  did  some  work 
on  die  stress-corrosion  crackle:  of  commercially  pm*  titanium,  ac3  Ti  140A  (Cr,  Fe,  Mo  alloy)  was 
briefly  mentioned.  There  are  other  c'loys  cf  titanium  .rbich  will  be  of  interest  in  Aircraft  and  ns£»si!e 
applications  because  of  stf  .perties  of  fabricator  of  the  material,  lb*  corrosion,  ignition 
r  ,ssiuv:ty,  and  atrets-cos?'.*  '  .*  ..racking  susceptibiihy  of  s«ne  of  these  alloys  after  storage  in 
fasiue  nitric  acid  (rNA  *  i!l  1  -  studied.  Chemical  aiu!>3e6  of  .‘be  alloys  studied  are  shown  in 
Tabl'  \ 

Vie  form  of  the  cortosion-time  curve  is  *>f  importance  if  an  understanding  of  the  corrosion 
mechanise  o  be  gained.  The  natcr*  of  *Ie  c  n-time  curve  of  a  material  in  a  given  environ¬ 
ment  &  w.  deflate  tempefature  is  also  of  "  vt.c<‘  siieo  one  wishes  to  compare  co»TOsion  rates  of 
ma.er.els  for  long  periods  cf  storage  wl‘i  »it  corrosion-tine  curve  of  a  material  in  a  given  envi¬ 
ronment  is  linear,  that  is,  the  ctrisica  rate  i*  constant,  then  corrosion  rates  can  be  extrapolat'd 
with  some  expectation  o!  accuracy.  There  is  setne  danger  in  extrapolating  corrosion  rates  o-.er  too 
long  a  period  of  storage  even  when  the  corrosion-time  curve  is  linear,  however,  there  is  even  greater 
possibility  for  error  in  extrapolation  if  the  contusion  behavior  of  a  material  follows  a  power  function 
or  an  exponential  corrosion-time  curve.  Phenomena  which  reduce  the  reliability  of  extrapolation  are 
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pjtting  or  intergranular  corrosion  altering  the  cross  section  of  a  material  in  localized  areas.  These 
factors  would  not  be  reflected  in  ordinary  corrosion  data  obtained  by  the  conventional  weight-loss 
method.  For  these  reasons,  it  has  been  the  gene-al  practice  to  condjct  fairly  long-term  exposure 
tests  to  ascertain  the  extent  and  nature  of  the  corrosion.  It  is  also  best  to  expose  the  material  to 
the  corrosion  environment  of  greatest  practical  interest  for  the  application  at  hand.  Accordingly, 
40-day-exposure  tests  of  se\eral  titanium  cllojs  were  conducted  at  30 °C  using  FNA  specification 
Mil-N-7254A  Type  II!  (13%  M>2  and  2%  H20). 


If.  EXPERIMENTAL  PROCEDURE 


The  data  for  the  corrosioa-time  cur>e  of  tie  titanium— 8%  manganese  alloy  were  obtained 
the  conventional  weight-loss  method.  The  samples  were  supported  on  gin**  hoots  end  stored  in 
glass  tubes  about  1  inch  in  diameter  with  a  ground  tapered  joint  to  which  was  fitted  a  stopcock 
with  a  smaller  ball-joint  tobc.  the  lower  end  of  the  1-iocb-djameter  tube  was  drawn  out  -at  fitted 
with  a  stopcock  for  drainage  while  a  side  arm  tube  was  provided  with  a  stopcock  in  orde>  .c  evac¬ 
uate  the  assembly.  Similar  equipment  was  used  for  the  storage  tests  in  FNA  of  various  composi¬ 
tions  and  fcr  the  30-day  storage  tests. 

Samples  cl  commercially  pure  titanium  and  the  alloy  contaising  8%  manganese  were  polished 
on  metaUcgraphir  polishing  paper  in  a  dry  box  under  an  argon  atmosphere.  The  polishing  was  carried 
to  500-^it-size  abrasive  paper.  After  polishing,  the  samples  were  cleaned  with  solvent  and  weighed 
in  ar^cn-filled  bottles.  After  weighing,  the  samples  were  returned  to  the  dry  box  a  id  inserted  into  the 
storage  apparatus;  the  FNA  was  added  to  the  equipment  while  under  an  argon  atmosphere. 


III.  RESULTS 


A.  Corrosion  Ti*»  Curves  of  Ti— 8%  Mn  Alloy 


VaeuGia-stress-relieved  and  sandblasted  samples  of  titanium— 8%  manganese  alloy  were  ex¬ 
posed  to  anhydrous  FNA  (20%  NOj)  for  periods  of  time  ranging  from  1  to  163  hoiffs  at  ambient  tem¬ 
perature.  The  extent  of  corrosion  waa  obtained  in  grams/cm2  and  converted  to  mils  by  use  of 
suitable  conversion  units. 
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The  extern  of  co.TOf/i  was  plotted  against  time  on  log-log  coordinates  to  determine 
whether  or  not  the  corrosion  followed  any  of  the  experimental  corTOSioa  laws  discussed  by  Evans 
(Cf.  Ref.  3).  In  F’gure  1  it  can  be  seen  that  the  experimental  points  fall  reasonably  well  on  a 
straight  line  on  log-log  coordinates  during  the  initial  period  of  corrosion.  For  the  period  of  1  to 
approximately  30  hours  it  appears  that  the  corrosion  follows  a  power-function  law  of  the  form 


where  w  -  extent  of  corrosion  in  nils,  JCj  and  n  are  constants  characteristic  of  the  corrosion 
environment,  the  temperature,  and  the  metal  involved,  and  t  »  time  in  hours.  Under  the  conditions 
of  this  experiment  and  in  the  above  units,  Xj  »  0.043  and  n  «  0.63. 


During  the  penod  of  time  from  30  to  160  hours,  the  experimental  data  deviate  from  the 
initial  straight  line  on  log-log  coordinates  as  can  be  seen  in  Figure  1.  When  these  data  are  plotted 
on  rectangular  coorcinates  in  Figure  2,  it  can  be  seen  that  the  corrosion  curve  from  approximately 
30  to  160  boura  follows  a  straight  line  indicating  a  curve  of  the  form: 


The  constant  K 2  for  the  straight  line  portion  of  Figure  2  Has  the  value  0.0125  mila'Tir. 


It  is  interesting  to  note  that  the  initial  stage  of  corrosion  of  the  titaniura--8%  manganese 
alloy  follows  a  power-function  law  similar  to  that  of  the  commercially  pure  titanium.  Tbis  behavior 
indicates  that  initially  the  corrosion  reaction  is  diffusion-controlled.  Wici.  the  film  reaches  a 
critical  thickness  {i.e.,  in  spproxiroately  20  to  30  hours)  the  additional  corrosion  product  no  longer 
presents  an  adherent  film  to  contact  of  the  FNA  with  the  metal  surface.  As  discussed  in  the  pre¬ 
vious  report  (Cf.  Ref.  4),  it  was  stated  that  for  a  truly  adherent  film  where  the  mechanism  is  diffu¬ 
sion-controlled,  the  parabolic  law  yielding  a  tim^  exponent  of  0.5  should  result.  However,  for  a 
porous  film  with  random  cracks,  the  corrosion  approximates  the  linear  law.  It  would  be  reasonable 
to  conclude,  therefore,  that  in  the  initial  phese,  the  corrosion  product  is  largely  flawless  and 
adherent,  but  that  after  about  30  hours,  additional  corrosion  forms  a  loose  or  porous  product 
offering  little  corrosion  resistance. 


The  average  corrosion  rst^a  over  a  time  interval  t  were  computed  from  the  corrosion-time 
data  by  dividing  the  extent  of  corrosion  at  that  time  by  t .  These  data  are  plotted  on  rectangular 
coordinates  in  Figure  3.  If  the  comosion  in  the  later  periods  of  time  were  truly  linear,  then  the 
curve  in  Figure  3  from  30  to  160  hours  should  be  a  horizontal  line.  It  can  be  seen  that  this  is  not 
quite  true.  There  is  a  slight  downward  slope  to  the  plot  indicat:ng  that  additional  corrosion  in¬ 
creases  the  resistance  only  slightlv.  The  mean  value  of  the  corrosion  rate,  however,  from  30  to 
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160  hours  is  106  mils/yr,  am?  the  deviation  of  the  points  from  this  mean  value  between  the  limits 
of  30  and  160  hours  is  1.4%.  This  mean  value  of  106  rnils/yr  is  in  fair  agreement  with  the  corro¬ 
sion  rate  of  104  trils/yr  found  for  this  alloy  previously  (Cf.  Ref.  4).  In  the  case  of  a  linear  corro¬ 
sion  law,  the  average  corrosion  rate  R  is  equal  to  the  instantaneous  corrosion  rate  ur,  ho*  ever, 
in  a  power-function  law  tee  instantaneous  rate  is  not  equal  to  the  average  corrosion  rate,  these 
relationships  are  shown  as  follower 


power-function  law 

(3) 

u>  _  V  .B-l 

7 

average  corrosion  rate 

(4) 

4?-  nK.r' 

Jt  1 

instantaneous  corrosion  rate 

W 

*2* 

linear  law 

(6) 

»  K 
*  A2 

average  corrosion  rate 

(7) 

dio  v 

instantaneous  corrosion 

(8) 

In  the  initial  stages  of  corrosion  of  the  titanium-8%  manganese  alloy  ice  corrosion  is 
largely  diffusion-controlled  until  after  about  25  to  30  hoars  during  which  tine  firely  divided  tita¬ 
nium  is  accumulated  on  the  metal  surface  by  the  process  of  selective  chemical  attack  on  the 
manganese-rich  areas.  At  this  state  in  the  corrosion  process  the  corrosion  rate  becomes  constant, 
indicating  that  the  surface  coating  is  offering  a  constant  resistance  to  access  of  the  corrosive 
medium.  It  should  be  mentioned  that  all  of  the  samples  were  sensitive  to  ignition  reactions  after 
removal  from  the  acid,  drying,  and  then  probing  after  moistening  with  a  drop  of  red  fuming  nitric 
acid.  This  ignition  sensitivity  is  considered  to  result  from  the  accumulation  of  the  finely  divided 
titanium  formed  in  the  early  stages  of  corrosion. 

The  corrosion  data  are  tabulated  in  Table  II,  as  are  data  of  the  acid  decomposition.  In 
general  the  NOg  and  the  H^O  concentrations  increase  with  time.  There  are  some  inconsistencies 
in  these  data  which  can  be  traced  to  two  sources:  (1)  the  apparatus  in  which  the  samples  were 
stored  was  cot  sealed  so  that  leakage  of  NOj  or  HjO  vapcc  was  possible,  and  (2)  there  are  no 
corrections  made  in  the  analysis  for  the  metals  in  solrtion  in  the  acid.  This  factor  would  have 
its  greatest  effect  upon  the  II^O  determination  since  the  latter  is  determined  by  difference.  The 
total  metals  in  solution  in  the  acid  average  between  0.(4  and  0.08%;  this  amesnt  of  metal  salts 
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may  or  may  not  influence  the  aCid  analysis,but, since  the  valence  state  of  the  titanium  in  the  acid 
solution  is  not  known  precisely,  correction*  to  the  acid  snalyois  for  mrtai-salt  content  cannot  be 
applied  with  certainty. 

8.  Corrosion  Ret«s  of  Soma  Titsnios  Alloys 

The  avrrag*  corrosion  rates  of  several  titanium  alloys  of  consne>":ial  importance  which 
can  be  obtained  in  sheet  form  are  shown  m  Table  III  and  in  Figures  4  through  8. 

Ia  general  the  corrosion  rates  of  these  titanium  alloys  a z  5  function  of  the  NO2  end  H*0 
ccrceatrstioas  of  *he  FNA  are  Comparable  to  the  behavior  of  the  commercially  pure  titaciusi  and 
the  titanium— 8%  manganese  alloy.  That  is,  the  corrosion  rales  increase  with  increasing  NOj  con¬ 
centrations  :c  the  range  0  tc  20%  NO«,  and  the  rorrcoion  rotes  decrease  wth  increasing  HjO  con¬ 
centrations  in  the  range  0  to  2%. 

The  ignition-sensitwit)  behavior  of  the  several  alloys  was  similar  to  the  behavior  of  the 
commercially  pure  titanium  and  the  titanium— 8%  manganese  zlioy.  AU  of  the  alloys  were  igniticn 
sensitive  after  exposure  to  anhydrous  FNA  containing  10  and  20%  NOj,  although  the  ig.  ,i!on  tend¬ 
encies  were  lower  with  exposure  to  FNA  containing  the  lower  concentration  of  N0«.  Tfci"  wa* 
particularly  true  of  the  A55  cad  Ti  140A  alloys.  The  6  AMY  and  A  110AT  alloys  wees  nearly  as 
ignition  sensitive  as  the  C  llOK  alloy  after  exposure  to  20%  NOj  FNA.  The  6  AMV  and  the 
A  110AT  alloys  exhibited  slight  ignition  sensitivity  in  the  anhydrous  FNA  without  NCj.  None  of 
the  alloys  was  sensitive  to  ignition  reactions  when  st<red  in  FNA  of  concentrations  of  0  to  20% 
N02  and  1  to  2%  H20. 

It  is  interesting  to  compare  corrosion  r\tea  of  the  several  alloys  in  anhydrous  FNA 
(20%  NOj)  because  it  is  in  this  solution  that  th.«  largest  rates  are  obtained.  The  highest  rate  is 
that  of  the  titanium— 8%  manganese  alloy;  however,  the  two  alloys  containing  alominum  (i.e., 

Ti  6  AMV  and  A  110AT)  exhibit  relatively  high  corrosion  rates  in  FNA  of  this  composition. 
Attention  should  be  called  to  the  comparatively  low  corrosion  rate  of  the  chromium,  iron,  molyb¬ 
denum  alloy  Ti  140A  in  acid  of  this  composition.  Thu1  alloy  exhibits  the  lowest  corrc-*K»a  rates 
of  any  of  the  alloys  tested.  The  high  corrosion  rate  of  ;be  6  AMV  alloy  in  FNA  containing  no 
NO®  and  HaO  should  also  he  noted;  this  rate  of  1  mil  pet  year  is  the  highest  rate  in  acid  of  this 
composition  found  for  nay  of  the  citoys. 

The  relatively  high  corrosion  rates  of  the  commerci+lly  pure  alloy  Ti  lt/6A  are  particularly 
interesting  when  compared  with  the  low  conosion  rates  of  the  two  other  commercially  pure  alloys 
AS5  ana  Ti  75A.  Chemically  the  only  difference  between  the  A,>5,  Ti  75A  alloys  and  the  Ti  100A 
material  is  the  higher  iron  content  of  ihe  latter  (Cf.  Table  I).  Comparison  of  the  corrosion  rates  of 
the  Ti  100A  alloy  with  the  Ti  140A  alloy  (Cf.  Table  HI  and  Fig.  5  end  6)  ia  impressive  inasmuch 
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as  the  iron  content  of  the  Ti  140A  alloy  is  10  times  that  of  the  Ti  1 00 A  (Cf.  Table  I),  yet  the 
corrosion  rates  of  the  former  are  considerably  lower. 

AH  of  the  alloys  tested  were  susceptible  to  Hire ss  corrosion  crocking  in  anhydrous  FNA 
containing  20%  NOj  (Cf.  Figs.  4  through  8).  The  two  alloys  containing  aluminum  (Cf.  Figs.  7 
and  8)  and  tie  Ti  75A  and  C  110M  (Cf.  Ref,  5)  were  susceptible  to  str-ss  corrosion  cracking  in 
anhydrous  FNA  with  10%  NOg.  Only  the  6  A1-4V  alloy  (Cf.  Fig.  7)  and  C  110M  (Cf.  Ref.  5) 
-asternal  were  susceptible  to  stress  corrosion  cracking  in  FNA  containing  no  NO2  or  i^O. 

The  stress  corrosion  cracks  in  :he  Ti  100A  and  the  6  A1-4V  alloy  originated  10  the 
sheared  edges  as  can  be  seen  in  the  photograph  of  Figure  9.  The  complex  nature  of  the  stress 
corrosion  cracking  and  the  fact  that  the  cracks  probably  originated  in  tbe  sheared  edges  is  shown 
in  tbe  photomicrograph  of  Figure  10. 


C.  Thirty-Day  Stores*  Tasta  of  Soma  Titanium  Alloys  rn  Thermally  Stable  FRA  ct  20°C 


Storage  tests  for  30  days  at  30^  of  several  titanium  alloys  were  conducted  w  t  Lab¬ 
oratory  prepared  FNA  of  a  composition  conforming  to  specification  Mil-N-7254A  Type  Hi  'ontainine 
13%  NOj  and  2%  HjO.  The  results  of  these  tests  are  shown  in  Table  IV.  It  is  interesting  tc  note 
that  the  Ti  6  AI-4V  alloy  had  the  highest  corrosion  rate  under  these  conditions.  According  to  the 
criterion  of  Hildebrandt  (Cf.  Ref.  6)  all  of  these  alloys  would  be  considered  perfectly  resistant  to 
corrosion.  Ilildebrandt’s  terminology  converted  to  mils  per  year  is  as  follows. 

Perfect  Resistance  1  to  4  n-ils/yr 
Adequate  Resistance  4  to  12  mils/yr 
Moderate  Resistance  12  to  40  mils/yr 
Little  Resistance  40  to  80  mils/yr 


TTie  question  o?  importance,  however,  is  whether  or  not  these  alloys  are  susceptible  to 
stress-corrosion  cracking  and  ignition  reactions  after  exposure  to  FNA  of  this  composition. 

Examination  of  Hie  duplicate  samples  under  10  times  magnification  disclosed  nc  stress- 
corrosion  cracking  around  sheared  edges  or  staraped-ia  identification  numbers.  Probing  teats  of 
the  samples  after  moistening  with  fresh  acid  resulted  tn  no  ignition  reactions.  It  would  be  desir¬ 
able  to  conduct  longer  tens  tests  of  some  of  these  alloys  in  FNA  01  this  composition  to  determine 
whether  there  is  sensitivity  toward  ignition  reacuon  or  susceptibility  to  stress-corroaioa  cracking 
during  logger  terra  storage. 
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D.  Effect  of  Polishing  Titomum  Samples  in  Argon  Atmospheres  on  Corrosion  in  Anhydrous  FNA 
(20%  N02) 

Sarrples  of  commercially  pure  titanium  and  the  titanium— 8%  manganese  alloy  were  procct  d 
for  FNA  storage  in  an  argon  atmosphere  ,n  order  to  prevent  contact  of  the  freshly  prepared  metal 
surface  with  the  oxygen  and  nitrogen  of  the  air.  It  is  known  that  titanium  reacts  with  both  the  oxygen 
and  nitrogen  of  the  air.  The  reaction  rate  at  room  temperature  with  nitrogen  is  slower  than  that  for 
oxj gen,  however,  there  is  a  thin  oxide  film  formed  on  freshly  cleaned  titanium  surfaces  at  rocm  tem¬ 
perature  (Cf.  Ref.  7).  In  Table  V  the  extent  of  corros.**p  of  the  titanium  samples  thus  prepared  are 
compared  with  the  data  obtained  with  samples  that  had  been  sandblasted  in  air.  There  is  a  signif¬ 
icant  increase  in  the  corrosion  of  those  samples  that  were  polished  in  the  inert  atmosphere.  The 
extent  of  corrosion  of  samples  that  were  polished  in  air  (Cf.  Table  V)  *s  less  than  that  of  samples 
polished  in  the  inert  atmosphere,  which  is  an  >ndication  of  the  probable  foimation  of  an  oxide  film 
on  the  freshly  polished  surface  which  has  been  exposed  to  air.  This  film  serves  as  a  temporary 
barrier  to  extensive  corrosion.  The  explanation  for  the  smaller  percent  increase  m  corrosion  oi  the 
sandblasted  commercially  pure  titanium  (Ti  75A)  specimens  over  the  inert  atmosphere  polished 
samples  as  compared  with  the  titanium— 8**  manganese  alloys  (C  Zl(M)  in  parallel  condition  is  prob¬ 
ably  due  to  the  fact  that  corrosion  m  the  commercially  pure  titanium  is  id  the  small  r.  ndomly 
located  intergranular  sites,  while  in  the  titan.um— 8%  manganese  alloy  the  corrosion  .tack  is 
lective  on  the  larger  beto-pKusc  ereas  containing  the  alloying  elements  in  solid  solution  (Cf.  Ref.  5). 

The  rather  large  increase  m  corrosion  of  the  stres«-relieved  titanium— 8%  manganese  alloy 
samples  that  were  polished  in  argon  is  probably  due  to  two  factors.  First,  the  relatively  thicker 
oxide  laver  formed  during  the  netal  processing  (i.e.,  rolling,  pickling)  is  absorbed  at  the  stress- 
relieving  temperature  (47Se,C)  (Cf.  Ref.  7).  As  the  heat-treatment  wra  conducted  in  a  vacuum,  a 
fairly  thin  layer  is  probably  formed  after  exposure  to  the  air.  This  thinner  oxide  flip*  offers  less  of 
a  barrier  to  corrosion  than  the  one  on  the  aetal  fermed  during  processing,  and  therefore  a  higher 
corrosion  rate  results  for  the  vacuum-stress-relieved  and  inert- gas- polished  sample.  Secondary 
effects  may  also  result  *rom  the  fact  .bat  stress-relieving  possibly  redistributes  the  alloying  element 
(marganese  in  this  case)  by  solid-state  diffusion  in  the  beta  phase  :n  such  a  way  that  j  more  uniform 
alloy-element  distribution  results. 


IV.  SUMMARY 

The  .Itanium— 8%  manganese  ilioy  corrosion-time  curve  obtained  at  ambient  temperature  in 
anhvdrous  FVA  (20%  NOg)  exhibits  a  transit’on  from  power-functional  behavior  over  the  first  25  to 
30  hours  of  storage  to  a  linear  behavior  with  constant  torrcsion  rate  over  a  period  starting  at  approx- 
■nately  30  hours  to  160  hours  of  storage. 
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TABLE  II 


Corrosion  of  Yacuum-Stress-Relieved  end  Sandblasted  Ti-8%  Mn  Alloy 


in  Anhydrous  FNA  (20%  N02)  at  Ambient  Temperature 


Time 

(h«) 

Corrosion 

(rails) 

Corrosion 

Rote 

(mils/yt) 

Acid  Decomposition 

NO, 

(«!*) 

H2Ok 

(*tS) 

i 

0.043 

20.52  1  0.03* 

0.06  ±0.06* 

2 

0.056 

20.74  ±0.02 

0.11  ±0.08 

4 

0.093 

203 

20.67  ±0.02 

0.04  ±0.03 

16 

0.21 

116 

20.74  ±  0.01 

0.14  -*  .37 

20 

0.28 

121 

20.78  ±  0.03 

0.14  i  i  -V 

25 

0.29 

102 

20.92  ±  0.01 

0.26  ±  0.10 

30 

0.35 

101 

21.04  ±0.04 

0.26  ±0.11 

>4 

0.64 

103 

69 

0.89 

113 

21.15  ±  0.05 

C.86  ±0.11 

90 

1.13 

no 

21.28  ±0.02 

0.43  i  0.05 

120 

1.51 

no 

21.58  ±0.08 

0.57  ±0.11 

160 

1.92 

104 

0 

- 

. 

20.57  ±0.01 

0.07  ±0.07 

I68c 

- 

20.08  ±0.04 

0.12  ±0.09 

i 

i 

t 
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*Tbe-  a\erage  de\  lation  of  1*0  determinations. 

%  H<>0  determined  by  scbcractiag  sons  of  fft  %  HNO^  pins  lit  %  NOj  from  100! 
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TABLE  V 

Effect  of  Policing  in  Argon  Atmosphere  on  Corrosion  of  Titanium 
in  Anhydrous  FNA  (20S»  N02) 


Average  Change  In 

Corroifon  Cone*  Ion 


*C©=p3te*J  froo  das  of  Ref.  4. 
^Cospcied  froa  das  of  Ref  5 
'Condition  1  csed  ss  bn  is. 
^Condition  Is  csed  ss  bests. 


As  received  and  polished  in  Argon 
As  received  and  sandblasted 
j  As  received  and  polished  in  Air 
As  received  and  sandblscted 
As  received  and  polished  in  Air 
As  received  and  polished  in  Argon 
Stress-relieved  and  polished  in  Argo 
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CORROSION  RATE  ,  nlll/yr 


Figure  5.  Average  Corrosion  Rotes  of  Sand- 
Mooted  Consoercisllv  Pore  Titanium  Ti  IOOA 
in  FNA  ot  301C  for  I  Week 


Figure  6.  Average  Cotrosion  Rotes  of  Sand¬ 
blasted  Titanium  Alloy  Ti  140A  m  FNA  ot 
30*C  for  1  Week 
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